Experimental data from gas-filled cylindrical liner z-pinch experiments is presented. The MAGPIE current (1.4 MA, 240 ns) is applied to a thin walled (80um) aluminium tube with a static gas-fill inside. The system is diagnosed axially using laser interferometry, optical streak photography and optical spectroscopy. We observe a series of cylindrically converging shock waves driven into the gas-fill from the inside liner surface. No bulk motion of the liner occurs.
The time at which the shocks are launched is determined from the optical streak data. It is found to depend strongly on the temporal current profile. The system provides a useful, essentially 1D problem for testing MAGLIF relevant hydrodynamics codes, particularly with regards to magnetic diffusion and shocking-up in solid materials.
This work may also be relevant to the study of shocks in astrophysical plasmas. The shocks launched into the gas radiatiate strongly; spatially resolved optical spectroscopy data and radial electron density profiles from interferometry images provide evidence for a radiative precursor ahead of the first shock. Instabilities are seen to develop in the downstream regions. ________________________________ * This work is sponsored by the AWE through the Institute of Shock Physics.
